Libidibia ferrea is a typical plant of northern and north-east Brazil and has well-known medicinal properties that can be found in ethanolic extracts such as antipyretic, anti-inflammatory and anti-rheumatic compounds. This study seeks to evaluate the potential antioxidant and antimicrobial activity of ethanol extracts from Libidibia ferrea pods. The pods were used for the preparation of ethanolic extracts of L. ferrea which is used to determine biological activity, and measure their total phenolic content. For quantification of antioxidant methods of DPPH, ABTS and β-carotene were employed and the method of minimum inhibitory concentration (MIC) to measure the antimicrobial activity. The ethanolic extract of L. ferrea showed excellent antioxidant activity, as well as other similar substances commonly used for this purpose such as citric acid and trolox. In addition, it had antimicrobial activity against Gram-negative and Gram-positive bacteria.
Introduction
The basionym of Libidibia ferrea (Mart. ex Tul.) L. P. states, where it is commonly known as juca or pau ferro (Peters et al., 2008) .
Recent scientific studies have shown that L. ferrea contains compounds which have antimicrobial, antiinflammatory, analgesic, antioxidant and hypoglycemic properties (Ferreira and Soares, 2015) .
It is used in folk medicine to treat diabetes, as antipyretic and antirheumatic, anti-inflammatory and antinociceptive activities have already been found in the ethanol extract of the fruits of this species (Vasconcelos et al., 2011; Lima et al., 2012) .
The aqueous extract of the seeds of C. ferrea have cellulase, amylase, anticoagulant and larvicide activities against A. aegypti (Cavalheiro et al., 2009 ). In the Amazon region of Brazil, the fruits of C. ferrea (Brazilian ironwood) are widely used as an antimicrobial and healing medicine to treat many ailments including oral infections (Sampaio et al., 2009 ).
Phytochemical studies have reported that aqueous extracts of Caesalpinia ferrea pods and barks consist of a mixture of different compounds with antiinflammatory and analgesic actions, which confirms its popular use and ethnomedicinal value (Carvalho et al., 1996; Pereira et al., 2012 properties and are involved in the defence against fungi and other microorganisms (Oliveira et al., 2010) .
For centuries, extracts from plants have been used as folk remedies to treat various ailments, with many natural products leading to the development of clinically beneficial drugs (Siqueira et al., 2012) .
Organisms that belongs to the vegetable kingdom are those that have contributed most significantly to providing compounds which possess a large spectrum of biological properties (Cavalheiro et al., 2009 
Preparation of the extract
The ethanolic extract of the L. ferrea pod was obtained by repeated soaking under agitation in ethanol P.A. at a ratio of 1:10, until the depletion of substances extractable by ethyl alcohol. For the concentration of the extract, ethanol was removed from the filtrate using a rotary evaporator at 40°C under reduced pressure.
Determination of the total phenolic content
The determination of the total phenolic content present in the ethanolic extract of L. ferrea pods was carried out by the Folin-Ciocalteu spectrophotometric method (Slinkard and Singleton, 1977) with modifications.
Gallic acid was used as a standard. Briefly, 300 μl of a solution of the ethanolic extract (1 mg.mL -1 ) was added to 60 μl of the Folin-Ciocalteu reagent and 2460 μl of distilled water, and this mixture was stirred for 1 minute.
Following this, 180 μl of sodium carbonate (2%) was added to the mixture, which was then shaken for 30 seconds, and resulted in a final concentration of 100 µg/ml. After two hours of incubation, the absorbance of each sample was determined spectrophotometrically at 760 nm. The results were expressed as mg of gallic acid equivalents (GAE)/g of extract.
DPPH free radical scavenging assay
The free radical scavenging activities of the samples were determined by means of the 2,2,-diphenyl-2-picrylhydrazyl (DPPH) spectrophotometric method in accordance with the study of Silva and collaborators (2011) . This method is often used to determine the ability of plant species to capture free radicals µg/ml) were added to samples to obtain final concentrations ranging from 100 to 500 µg/ml. The absorbance was measured at 517 nm after an incubation interval of 30 min with ultrasonication in the dark. The EC50 value is the sample concentration necessary to reduce the absorbance of DPPH by 50%; ascorbic acid was used as a standard.
ABTS radical cation assay
This test involves the generation of the ABTS chromophore •+ by oxidation of ABTS [2,2'-azinobis- Libidibia ferrea pod. Briefly, the crude extract was dissolved in DMSO (1 mg/ml) and then diluted in water to achieve concentrations ranging from 500µg/ml to 25µg/ml. The inoculum size was adjusted to each microorganism to yield a cell concentration of 10 8 CFU ml. A final volume of 100 µl was achieved in each well. One well with a specific medium and microorganism was used as control of the growth, and one inoculated well was free of the test extract so that it could check the sterility of the media. The microplates were prepared in triplicate and incubated at 37°C for 24 h. The MIC was determined by measuring the absorbance of each well with a microplate reader (ASYS UVM 340, Cambridge, UK).
The MIC was defined as the lowest sample concentration that inhibited bacterial growth in proportion to the growth of the controls.
Chloramphenicol (50 µg/ml) was used as a positive control for all the bacterial strains.
Statistical analysis
All the samples were analysed in triplicate, and the results were pooled and expressed as the means ± 
Discussion

Antioxidant activity
Phenolic compounds are commonly found in both edible and inedible plants, and have multiple biological effects, including antioxidant activity (Silva et al., 2011) .
The total phenolic content value of this study was higher than that found by Oliveira and collaborators (Nakamura et al., 2002) .
Conclusion
In this study, it has been shown that ethanolic extract of L. ferrea pod is capable of inhibiting the growth of Gram positive and Gram negative microorganisms. Moreover, antioxidant and free radical scavenging activity was found. It is expected that further studies currently in progress will enable us to understand the nature of the precise compounds and mechanisms involved.
